Section of Laryngology with Section of Otology
COMBINED SUMMER MEETING HELD AT CARDIFF LARYNGOLOGICAL SESSION [July 1, 1950] Chairman-R. D. OWEN, F.R.C.S. A GREAT change has come over the problem of tuberculosis of the upper air passages during the past thirty years. In 1935 Scott Stevenson published his "Recent Advances in Laryngology and Otology" and in 1937 StClair Thomson published the fourth edition of his "Diseases of the Nose and Throat". They both quoted from the vital statistics for 1933 and both assumed that one in every three patients suffering from pulmonary phthisis developed tuberculosis of the larynx at some stage of the disease. An investigation of the records at the Brompton Chest Hospital from 1921-35 suggested that the proportion was nearer one in four and was tending to fall. This reduction has continued steadily, except for a slight rise during 1941, until a proportion of 21% was reached in 1949-one-tenth of what it had been twenty years previously.
The following graphs show the total number of cases of tuberculosis of the larynx seen at Brompton (Graph 1), the proportion of the total number of phthisical patients so affected (Graph 2) and the total number of cases seen at King Edward VII Sanatorium at Midhurst (Graph 3). There is a gap in the graph for Brompton during 1942-43-44 owing to the loss of some of the records, but this does not appear to alter the general picture.
At Brompton there was a rise both in the total numbers and in the proportion during the 1920-30 decade. These figures reached a peak during 1929 and from then have fallen steadily except for a slight rise between 1930-34, which coincides with the financial and economic depression of that period, and a similar rise in 1940-41 which coincides with the air attacks on this country and the subsequent frequent disturbances and forced removals of patients from one part of the country to another and also with the worst period with regard to rations. The changes in the figures for 26 the larynx are repeated in those for 24 22- the pharynx, tongue, mouth and 20 nose. As the proportion of tuberto culous lesions in these areas, all 16 14taken together, was, at the worst 12 period, only two-thirds of 1 %, they io have now become rare to an extent that they are only an occasional 6 experience. : 1914, 25 6%; 1934, 14-6%; 1941, 3-6%. In 1914 Fetterolf reported that in his series of autopsies of phthisical patients 83% had a tuberculous lesion of the larynx. In 1946 Auerbach reporting a series of similar autopsies found only 37 5 %/-a reduction of more than half. These figures have established the fact that there has been during the past twenty or thirty years a steady decrease in the number of tuberculous lesions in the upper respiratory areas, until they are becoming relatively uncommon.
The social problem of tuberculosis has not been reduced to a similar degree and it has been a matter of continued interest as to why the incidence of these secondary manifestations ofpulmonary phthisis should be steadily lessened even during the war with all its disturbances, privations, indifferent and often unsuitable food, interruption of treatment and other difficulties. Probably a number of factors share responsibility for this change in the incidence of one manifestation of the disease, a lessening which has far outstripped the improvement in the general aspect of tuberculosis. There has undoubtedly been a great improvement in the general level of social welfare. The earning capacity and the purchasing powers of the poorer strata of society has been increased steadily for many years. They are able to buy and have bought better food-better in quality, in quantity and also in suitability and the issue of free meals and almost unlimited milk to school children has added vastly to this improvement. It was only in 1940-41 that there was any real shortage of food and at that time there was an actual increase in the tuberculosis mortality and morbidity.
In Graph 4 the variation in the amount of first-class protein in the rationed diet in Great Britain and also in the mortality from tuberculosis are set out. 49,476 1938 25,539 1916 53,858 1941 28.670 1917 55,934 1943 25,649 1918 58.073 1944 24,163 1919 46,312 1945 23,955 It is seen that the mortality rose and fell with the deterioration and improvement of the protein supply to a most faithful degree. The response of the tuberculous patient to changes in the fat content of his diet has been known for a long time but this very large experiment with the protein intake has shown the importance of animal protein to the tuberculous individual (Editorial, Tubercle, 1948) .
TUBERCULOSIS
Memories of the out-patient departments of the years before and during the 1914-18 war, and of the dirty, ill-nourished, ill-clad and often barefooted children who thronged the clinics, bring realization of the improvement that has taken place in the economic state of the mass of the population who constitute the majority of the hospital population. Their food, their clothing, their opportunity for leisure and entertainment have vastly improved but their housing remains a very urgent and serious problem. That patients suffering from open phthisis should be compelled to spend many months in the midst oftheir families-often of young children-in their overcrowded and often insanitary homes whilst waiting for a bed in a hospital or sanatorium is one of the greatest scandals of the present time and makes the improvement in the situation even more remarkable.
( Table I London, 1946) shows that there was a steady increase in mortality from tuberculosis throughout the First World War, with a rapid drop immediately after the cessation of hostilities. In the second war it was only during 1940 and 1941 that therewas an increase and by 1944, before the end of the war, the figures were improving, and continued to do so until 1947 when there was a slight rise-perhaps due to the difficult economic conditions and some temporary reduction in rations of that period. Consideration of the death-rates for the various age-groups, comparing those of 1939 with those of 1946, shows that for respiratory tuberculosis there has been a decrease for both males and females in all age-groups except those between 0-10 years, but that the greatest decrease has been in adolescents (the age-groups 10-20) and to a lesser extent between 20-25.
These matters are fully discussed in Dr. J. B. McDougall's book "Tuberculosis" (1949). The period of greatest incidence of tuberculosis of the larynx is in young adults between 20 and 30 years, the decade 30-40 being the next-in the ordinary order of frequency. It is probable that many, if not most of the cases occurring between 20 and 30 years of age, have originally become infected in the years preceding that of 20 or even during the years 20-25-the periods of greatest decrease-and this change in the incidence is being reflected in the marked reduction in the number of cases developing tuberculosis in the upper air passages. The increase in the decades 0-10 is probably due to the infection by children of adults with active disease living at home whilst waiting for admission to an appropriate institution. Unless some great improvement is made in the accommodation of the tuberculous we may yet experience a rise in the number of cases of tuberculosis of the larynx.
The economic state of the patient must have a considerable effect on the problem but the facilities for earlier diagnosis which have resulted from the great improvement in the technique of radiography, by the introduction recently of mass radiography, and by the institution-earlier in the period under consideration-of tuberculosis medical officers and dispensaries by all local authorities must also have had considerable effect.
The improvements in treatment which have taken place during the past thirty years must also have played a part in these changes. In the period immediately after World War I, artificial pneumothorax was being used in a rapidly increasing number of cases and from personal observation had a very beneficial effect on an established tuberculosis of the throat and therefore might be expected to have some part in its prevention. About this time operations on the phrenic nerve-to immobilize the diaphragm-were being introduced and being performed with increasing frequency. During this period, however, the incidence of tuberculosis of the larynx at the Brompton Hospital was increasing, in spite of these new methods of treatment. From 1925 the operations on the thoracic cage-thoracoplasty, thoracotomy with cutting of adhesions and various forms of apicolysis-were being developed, operations designed to give a more complete and permanent immobility of the lung. From 1930 onwards the surgery of immobilization made great progress. The technique improved, the mortality fell with the introduction of improved methods of anmsthesia, the results improved and the operations were carried out in much greater numbers in a rapidly increasing number of thoracic surgery centres. This coincides with the great fall in the number of cases of tuberculous disease of the upper respiratory passages and is probably one of the factors causing the decline. It is a matter of practical experience that successful immobilization of the lung by these means often results in improvement in a laryngeal or pharyngeal lesion, and again might be expected to prevent the occurrence of such a lesion in '48 t many cases.
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Graph 5 gives the number of 390 operations of immobilization-36o phrenic crushing and avulsion, 300I thoracotomy, division of adhe-*27o/\ sions and thoracoplasty but ex-2/0 cluding artificial pneumothorax 281and pneumoperitoneumper- ISO The figures for the war period GRAPH 5.number of operations for immobilizing are unreliable as many of the lung. Brompton Hospital, 1920-49. patients were removed to hospitals outside London for their operations. The curve is seen to run in the opposite direction to that for the laryngeal lesions and J., this is well shown by superimposing the curve for the total V / cases of tuberculosis of the larynx on that for the total operations (Graph 6).
The last curve (dotted line) shows that as the operations of immobilization increased, the, secondary lesions in the throat 120 1925 1930 1935 1940 1945 1949 decreased, suggesting that the GRAPH 6.
number of operations for immobilizing law of cause and effect may be lung . number of cases of tuberculous laryngitis. involved.
Brompton Hospital, 1920-49. During the period under consideration there had been no advances in the direct treatment of tuberculosis of the larnyx. Complete silence and application of the galvano-autery were the only measures that had provided any real curative effects. There were a number of drugs and of therapeutic manceuvres that had great analgesic properties, but of the great variety of drugs, sprays, powders, paints, injections, of every type of irradiation and of other therapeutic applications, none had more than sporadic successes and none ever became established. Cures were obtained where the lungs were responding to treatment, but where the pulmonary condition was deteriorating or where it was active and stationary it was rare to make much impression. The advent of streptomycin has provided a means of relieving and frequently curing tuberculosis of the throat far superior to anything that had previously been available. Owing to the shortage of supplies in the early stages of its development and to the fact that its use was at first restricted to certain specific aspects of tuberculosis it was not until the latter half of 1948 that streptomycin became generally available for the treatment of throat conditions. A limited number of patients, who were able to obtain supplies from abroad, had been treated and the results had been uniformly good.
The antibiotic had been used in America for tuberculous laryngitis and very good results had been reported. It had been found in treating tuberculous pulmonary lesions that admini-stration of 3 grammes a day was liable to damage both the cochlear and vestibular systems. 2 grammes a day damaged many vestibular systems but did not harm the cochlea. 1 gramme a day occasionally produced some transitory vertigo but no permanent bad effects. It was discovered that the administration of streptomycin might in a not inconsiderable number of cases lead to the appearance of a strain of tubercle bacilli which was resistant to the bacteriostatic effects of streptomycin. Fortunately it was also discovered that the addition of the sodium salt of para-aminosalicylic acid in doses of 15 to 20 grammes three times a day prevented the emergence of these resistant strains. This is important because many of these patients are destined for surgery at a later date and it is essential that they should be susceptible to the good effects of streptomycin.
Larroude was one of the first to publish results and he had applied streptomycin as an aerosal spray, using 1 gramme of streptomycin in 20 c.c. of saline. He applied this three times a day to 12 patients and reported 1 cure, 8 very much better, the remainder either remained the same or deteriorated. Lieberman and Lell treated 37 cases by intramuscular injection and every one improved. O'Keefe used local applications as well as parenteral ones and reported good results. German and Mako used 1 gramme a day and stated that the greater proportion of the improvement occurred in the first three weeks and all of it in six weeks. William McKenzie reported 12 cases treated with 1 gramme a day at Milford Sanatorium. Of these 6 were cured, 5 much improved and 1 did not respond. Winn of the Springville Sanatorium in California in a personal communication states that acting on the advice of Bogen of the National Streptomycin Committee of America he now gives j gramme of streptomycin every seventy-two hours and 5 grammes of para-aminosalicylate of sodium three times a day for six months and had obtained very satisfactory results. It is the practice at Brompton that where the patient is living at home to send a supply of streptomycin and of distilled water and to ask the family doctor or the district nurse to give the daily injection.
Improvement begins early and is most dramatic in acute cases and especially where there is ulceration and pain on swallowing. The effect of streptomycin is to abolish the extremely severe pain in these cases in three or four days and the need for analgesics and injection or section of the sensory nerves of the larynx has almost disappeared. The sensitive part of a tuberculous ulcer is in the active part immediately under the undermined growing edge. Streptomycin acts most powerfully on active, spreading lesions and will have a very early ,effect on the growing, sensitive edge of the ulcer, thus allaying the pain and leading to healing of the ulcer. It has a slower but equally marked effect on cedema, and on granulo-tuberculomatous changes and on nodular infiltration. Its action is naturally least marked in oldstanding lesions with fibrosis, in which irreversible changes have taken place. The majority of cases attain their maximum benefit after having received between 40 and 60 grammes, but others continue to improve up to 90 or a 100 grammes. In the most satisfactory cases the appearance of the larynx returns to normal, in others where there has been much swelling, especially of the ventricular bands and arytenoid processes, there will always be some residual thickening, though all active disease has disappeared. Movement and apposition of the vocal cords usually returns, unless ankylosis of the crico-arytenoid joints has occurred, and the voice is greatly improved or returns to normal. Even where much treatment has been carried out such as galvano-cautery, or surgical removal of tissue-in one case, of the whole epiglottis-the effect is not reduced.
The effect of streptomycin on the pulmonary disease is not so marked and it is now a frequent experience that the larynx heals and becomes normal while the lung steadily deteriorates. In a certain number of patients, however, the lungs do improve and even cavities become smaller. The results of the patients treated during the past eighteen months at the Brompton Chest Hospital and at the Midhurst and Milford Sanatoria have been taken together-the latter with the kind permission of Mr. William McKenzie.
The total number is 54 and Table III indicates the type of pulmonary disease which was -associated. All but 7 had bilateral disease and nearly half had cavities. The results show that almost half returned to normal and 20 more became inactive. 6 patients have died and in 3 of these the larynx had returned to normal, 1 was improved ,and 2 had deteriorated.
The following 3 cases are recorded as examples. They each show very considerabler improvement in the larynx, that of C. V. having eventually become normal. In R. T. and P. B. there were bacilli in the sputum and in C. V. a biopsy proved the tissue to be tuberculous. In R. T. there is perhaps some slight clearing in the lung field. In P. B. there is a cavity in the left lung which has decreased in size but otherwise the bilateral infiltration is unchanged. In C. V. if there is any change in the left upper zone it is for the worse but the difference in penetration may account for most of the change. Streptomycin administered. After 49 grammes the epiglottis had returned to normal (November 22, 1949) and the infiltration had cleared from the cords. The R. ventricular band and arytenoid were still infiltrated and swollen. After 70 grammes the whole larynx had returned to normal except for some swelling of the R. arytenoid process which never cleared up. During this period the cavity in the left upper zone became smaller and there was some hardening at the R. apex.
